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Domesticated dogs threaten the conservation of beach-nesting birds in Australia
through disturbance, and destruction of eggs and chicks. Leashing of dogs can
improve conservation outcomes, but few dogs are leashed on beaches. We surveyed
dog owners to explore their sense of obligation to leash dogs on beaches. Dog owners
were more likely to feel obliged to leash their dog when they believed other people
expected dogs to be leashed, and when they believed their dog was a threat to wildlife
or people. Dog owners were less likely to feel obliged to leash their dog if they consid-
ered unleashed dog recreation to be important. Improved compliance may be achieved
through community-based approaches to foster social norms for dog control, tailoring
information products to emphasize the risk that all unleashed dogs may pose to beach-
nesting birds and raising awareness of designated off-leash exercise dog recreation
areas.
Keywords bird conservation, dog owners, obligation to leash, attitudes
Introduction
Dog walking is one of the world’s most popular recreational activities (Albert & Bulcroft,
1987; Banks & Bryant, 2007; Bayside City Council, 2006; Hart, 1995). A growing body
of evidence suggests that dog walking has deleterious ecological effects, including on
birds (Banks & Bryant 2007; Lenth, Knight, & Brennan, 2008). Many of Australia’s resi-
dent shorebirds breed on coasts, during times of the year when recreation including dog walk-
ing is most intense (Priest, Straw, & Weston, 2002; Weston & Elgar, 2007). Dogs can prey
upon, crush, and cause temporary abandonment of shorebird eggs and young (Maguire,
2008; Schulz, 1992; U.S. Fish and Wildlife Service, 2007; Weston, 2003). For threatened
This research was supported by Birds Australia’s “Coexistence between recreationists and
beach-nesting birds project,” funded by the Australian Government’s Natural Heritage Trust via the
Port Phillip and Westernport Catchment Management Authority. The project was approved by the
University of Human Research Ethics Committee (Project 060481). The authors are grateful for
helpful comments of Jerry Vaske and two anonymous reviewers.
Address correspondence to Kathryn J. H. Williams, Melbourne School of Land and Environ-
ment, Department of Resource Management and Geography, 221 Bouverie Street, Parkville 3010,
Australia. E-mail: kjhw@unimelb.edu.au
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beach-nesting birds such as the Hooded Plover Thinornis rubricollis in southeastern
Australia, management of dogs on beaches is critical for their conservation (Maguire,
2008; Schulz, 1992; Weston, 2003).
Despite the imperatives for bird conservation, most dogs on beaches remain unleashed
(82% of 2,847 dogs on Victorian beaches, 1994–2008; Weston & Maguire, 2008) and cur-
rently, compliance with dog regulations is the exception rather than the rule. For example,
of 693 dogs at Mornington Peninsula National Park, Victoria, 1991–1998, only 12% were
leashed in areas where leashing was required (Dowling & Weston, 1999). Management
authorities seek to improve compliance with dog regulations on sandy shores but this has
proven difficult. For example, with seven years of intense education, awareness campaigns,
and enforcement of leashing laws in one National Park, compliance peaked with only 22%
of dogs leashed (Dowling & Weston, 1999).
Although attitudes and actions of people are a major determinant of wildlife conser-
vation (Manfredo & Dayer, 2004), little is known about why compliance with dog regula-
tions is low. We know of only one study that addressed the issue of dog owners’ attitudes
toward protection of beach-nesting birds. Bridson (2000) interviewed visitors to beaches
in New Zealand; 42% of dog owners interviewed believed dogs should be allowed on
beaches, despite being aware that dogs posed a threat to beach-nesting birds. Views on
leashing of dogs were not explored. A better understanding of dog owners’ views on dog
management and leashing may provide insights that help improve compliance and conser-
vation efforts for threatened beach-nesting birds.
Broader research on attitudes to wildlife conservation points to a range of attitudinal
factors that may explain low levels of compliance with dog regulations (McFarlane,
Stumpf-Allen, & Watson, 2007; Tarrant, Bright, & Cordell, 1997; Whittaker, Vaske, &
Manfredo, 2006).
Human dimensions research suggests value orientations are an important explanatory
factor in the relationship between people and wildlife (Manfredo & Daher, 2004; Tarrant
et al., 1997). This includes the relative importance given to protection and use of wild-
life (Whittaker et al., 2006), or to anthropocentric and biocentric outcomes in relation
to wildlife (Bjerke & Kalternborn, 1999). Beliefs about costs and benefits of wildlife
(Kacsensky, Blazic, & Gossow, 2004), or about consequences of one’s own actions for
valued outcomes, are another important predictor of wildlife attitudes (Manfredo &
Daher, 2004). Beliefs may be moderated by knowledge about wildlife and its conserva-
tion (Tarrant et al., 1997). For example, Wilson and Tisdell (2005) revealed that public
support for conservation of different bird species depended on knowledge of the birds’
existence and status.
Research regarding environmentally significant behavior also identifies the impor-
tance of norms for environmentally significant action (see Vaske & Whittaker, 2004 for an
overview of approaches). Stern (2000), drawing on Schwartz (1977), suggests that
behavior is best predicted by personal norms for action (i.e., a sense of personal obliga-
tion to act in a given way). Consistent with human dimensions of wildlife conservation
research noted earlier, he demonstrates that these norms are activated by values, general
attitudes toward an action, and specific beliefs about consequences of the action for val-
ued outcomes. Subjective social norms (beliefs about how others expect one to act) also
predict intentions for action (Ajzen & Fishbein, 1980). Although research into human
dimensions of wildlife has described social norms of acceptable management practices
(Vaske & Whittaker, 2004), to date there has been relatively little consideration of the
influence of subjective social norms in human dimensions of wildlife (Manfredo &
Dayer, 2004).
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Both contextual (external) and attitudinal (internal) factors will influence environ-
mentally significant behavior, and the specific factors that influence action will differ
across behavior types and settings (Gardner & Stern, 1996; Stern, 2000). The action of
interest in this research, leashing of dogs, is a very simple and low cost action although it
must be consistently repeated numerous times, and we would expect attitudinal factors to
have a greater influence on this action than external factors (after Stern, 2000). However,
there are a number of external factors that might influence leashing behavior. These
include presence of dog control laws and enforcement of these regulations. Regulatory
controls will vary across locations, and awareness of regulations might vary among dog
owners. It is therefore important to understand whether dog owners are aware of these
external factors.
This study investigates aspects of dog owners’ perspectives on the interactions
between dogs, birds, and beaches. In particular the study describes the importance
given by dog owners to wildlife and dog recreation benefits, as well as social norms
for leashing, beliefs about consequences of leashing dogs, and awareness of dog con-
trol regulation and enforcement in Victoria, southeastern Australia. It seeks to assess
how effectively these factors explain dog owners’ sense of obligation to leash their
dog on beaches.
Methods
We surveyed dog owners with access to Victorian beaches during June and July 2006.
We employed two sampling techniques: (a) intercept interviews with dog owners while
they were walking their dogs on beaches and (b) postal questionnaires mailed to house-
holds in coastal Victoria. Cluster sampling was used to select beaches for intercept inter-
views and townships for postal questionnaires. At the first stage of sampling, towns were
selected from each coastal Catchment Management Authority (CMA) area in Victoria.
CMAs are regionalized natural resource management areas, where a community-based
board is responsible for conducting integrated management activities. Victoria has five
coastal CMAs along its 2000 km of coastline, ranging from 1.3–2.5 million ha in
size.Within each coastal CMA, 1–4 towns were surveyed, with preference given to larger
coastal towns or suburbs and those near areas with known populations of beach-nesting
birds (Figure 1).
Interviews were conducted within 200 m of access points to popular beaches. Every
dog walker who passed by was invited to participate in the survey. Within each CMA, two
days were spent interviewing, between 0730 and 1800 hours, dependent on weather condi-
tions. Postal questionnaires were distributed to houses in towns shown in Figure 1.
Between 150 and 600 questionnaires were delivered in each town, depending on town
size. All questionnaires were delivered to all houses on selected postal delivery routes
within 2 km of the foreshore.
Questionnaire
The questionnaire identified whether the respondent was a dog owner, and whether he or
she walked their dog on the beach. A total of 35 questions were asked, with identical
surveys used for postal and interview delivery. A series of questions were designed to
measure relevant attitude/norm variables (after Manfredo & Daher, 2004; Stern, 2000).
These included: (a) sense of obligation to leash one’s dog; (b) social norms for leashing;
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(c) importance of wildlife protection and dog recreation on beaches; (d) beliefs about positive
and negative outcomes of dog leashing on beaches; and (e) awareness of information,
regulations and enforcement of dog control laws on beaches (Table 1). Response to most
questions was based on a 7-point scale (7 = strong agreement and 1 = strong disagreement).
Demographic details including age, sex, and residence status were obtained. The question-
naire was pre-tested with a convenience sample of 42 people, including both dog-owners
and non-dog owners. The questionnaire took about 10 minutes to complete (in either written
or verbal formats).
Participants
Interviews were conducted with 86 dog owners on Victorian beaches. An additional 623
respondents completed and returned postal questionnaires (26% of 2400 distributed).
Of these respondents, 299 were dog owners, resulting in a total of 385 responses from
dog owners. The response rate to the survey was not high, and this may be explained by
the likelihood that many homes in coastal areas are not permanently occupied (Victorian
Government, Department of Sustainability and Environment [DSE], 2005), a possible
reluctance of non-dog owners to participate in a survey primarily of interest to dog owners,
and possible reluctance of dog owners to participate in a study that they might perceive
could result in increased enforcement of leashing laws.
Although data were collected from both dog owners and non-dog owners, analy-
sis is limited to responses of dog owners. Dog owners were more likely to be female
(65%) and older (52% of respondents were >50 years of age) than might be expected
from a general population sample (these patterns were also evident in our non-dog
owner sample). Although this is consistent with international trends in survey
response (de Leeuw & De Heer, 2002), it may also reflect the demographic character-
istics of residents of coastal areas (DSE, 2005). Of dog owners, 91% were permanent
residents of the area where they were surveyed. The remainder were visitors or sea-
sonal residents.
Figure 1. Locations of towns surveyed. All interviews were conducted within 200 m of access
points to beaches. Postal questionnaires were delivered to homes within 2 km of the shoreline.
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Statistical Analysis
Some measures of attitudes relied on single statements, whereas others were based on
multiple questions. Grouping of statements and indicators of the inter-statement reliability
are provided in Table 1. Single measures were calculated for each concept by averaging
responses for each cluster of statements.
Table 1
Key concepts and the relevant statements on the questionnaire used to examine dog 
owners’ attitudes toward leashing of dogs on beaches
Concept Statements Reliability measure
Personal norm • I feel obliged to leash my dog at the beach
Importance 
of wildlife 
protection 
on beaches
• Wildlife conservation on beaches is 
important.
• Human recreational activity 
on beaches should be controlled 
for the protection of wildlife.
• Human recreational activity should 
be excluded from some Victorian 
beaches during the beach-nesting 
bird breeding season.
• Beaches are more important 
for native wildlife habitat 
than for human recreation.
• Dogs should be prohibited 
from some beaches during the 
beach-nesting bird breeding season.
Cronbach’s α = .78
Importance 
of unleashed 
exercise for dogs
• Dog access to beaches is important.
• Letting dogs run unleashed is an 
essential form of exercise for dogs.
• Letting dogs run unleashed 
is beneficial for dog health.
Cronbach’s α = .76
Social norm for 
leashing
• People generally expect dogs 
to be leashed on beaches.
N/A
Social norm 
for unleashed 
exercise for dogs
• People generally think beaches 
are a good place for their dogs 
to run around unleashed.
N/A
Awareness 
of negative 
consequences 
of unleashed 
dogs in general
• Unleashed dogs pose a threat 
to beach-nesting birds.
• Unleashed dogs on beaches pose a 
threat to human beach recreationists.
Spearman’s ρ = .64
Awareness 
of negative 
consequences 
of own dog if 
unleashed
• If unleashed, my dog(s) would pose 
a threat to beach-nesting birds.
• If unleashed, my dog(s) would 
pose a threat to human beach 
recreationists.
Spearman’s ρ = .64
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Perceptions of the regulatory environment were measured using six questions. These
questions focused on respondents’ awareness of (a) regulations, (b) penalties, (c) off-leash
areas, (d) signs, (e) information, and (f) enforcement regarding dog management on beaches.
Responses to five of the six items were summed to provide an indication of awareness of
regulatory environment (1 = very low to 5 = very high awareness). Awareness of off-leash
dog recreation areas was excluded from this summary score because the response options for
this question (yes, no, unsure) did not readily contribute to such a score.
Most variables were not normally distributed so nonparametric correlations were used
to measure relationships between variables, and to test for differences in perceptions of
threats posed by respondent’s own dog and dogs in general. Multiple regression was used
to further understand relationships between variables. Testing of assumptions showed no
evidence of collinearity among factors. With the use of a p < .001 criteria for Mahalanobis
distance, no outliers among cases were found. A normal P-P plot of the regression
standardized residual showed no significant non-normality. A scatterplot of regression
standardized residuals against standardized predicted values indicated no nonlinearity but
likely heteroscedasticity. Various transformations of variables were explored to improve
the homoscedasticity of residuals, but these had little effect and variables were therefore
entered into regression without transformation. Presence of heteroscedasticity is likely to
weaken rather than invalidate the regression solution (Tabachnick & Fidell, 2007).
Results
Almost all of the dog owners responding to the survey walked their dog on beaches: only
37 of the 385 respondents (10%) indicated they did not. This confirms that the sampling
approach was effective in accessing dog owners who take their dogs to beaches.
Overall, there was a moderately high level of agreement with the statement “I feel
obliged to leash my dog on beaches,” although there was some variation in responses
(Table 2). Approximately 28% of participants indicated some level of disagreement that
they felt obliged to leash their dog on beaches. An additional 17% indicated a neutral posi-
tion on this statement, 22% reported weak agreement with the statement, whereas 33%
strongly agreed. Overall, respondents indicated moderately high levels of support for both
wildlife protection on beaches and dog recreation on beaches (Table 2). There is no signif-
icant correlation between these two variables (Table 3).
Table 2
Descriptive statistics for selected attitudes regarding wildlife protection and dog leashing 
on beaches (7-point scale, where 1 = strongly disagree and 7 = strongly agree)
Belief n Mean SE
I feel obliged to leash my dog at the beach 382 4.68 0.11
Importance of wildlife protection on beaches 380 5.33 0.06
Importance of unleashed exercise for dogs 382 5.53 0.07
Unleashed dogs in general have negative consequences 381 4.83 0.09
Own dog has negative consequences 383 3.02 0.10
People generally expect dogs to be leashed on beaches 384 5.02 0.10
People generally think beaches are a good place 
for dogs to run around unleashed
383 5.27 0.09
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There was a moderate level of agreement that dogs in general pose threats to humans
and beach-nesting birds (Table 2). Respondents indicated little agreement that their own
dog would pose a threat to humans or beach-nesting birds if unleashed. In general, respon-
dents considered their own dog to be much less of a threat to wildlife and humans than
they considered dogs in general (Wilcoxon z = –14.12, p < .01). When asked about a series
of bird-dog interactions, the percentage of people who considered the interaction to have a
“lasting negative impact” decreased considerably with the type of interaction. Most partic-
ipants (84%) believed that when a “dog chases a bird but does not catch it” there would be
a lasting negative impact for the bird. Smaller percentages of participants believed this
would be true if a “dog barks at a bird” (63%) or if a “dog is within 50 metres of a bird”
(51%). Only 18% of respondents agreed there would be lasting negative impacts for a bird
if the dog was “within 200 metres of the bird.”
There was a moderately high level of agreement among participants that people gen-
erally expect dogs to be leashed on beaches (Table 2) and with the statement that “people
generally think beaches are a good place for their dog to run around unleashed.” These
two social norms appear contradictory, and were negatively correlated (Table 3).
In general, most respondents were aware of dog control laws, and of penalties for
breaches of these laws (Table 4). Few had been provided with information about the
effects of dogs on beach-nesting birds, and few had seen by-law enforcement officers
present at the beach. About a third of respondents were uncertain whether off-leash dog
recreation areas were available in their locality.
A standard multiple regression was performed with obligation to leash as the depen-
dent variable and seven independent factors: (a) social norms for leashing, (b) social
norms for unleashed exercise of dogs on beaches, (c) beliefs about the importance of wild-
life protection on beaches, (d) beliefs about the value of unleashed exercise for dogs,
(e) beliefs about negative consequences of unleashed dogs in general, (f) beliefs about
negative consequences of own dog if unleashed, and (g) awareness of external controls
(e.g., regulation, information, and enforcement).
Table 4
Dog owners’ awareness of selected aspects of dog control
Question
Yes No
n % n %
Are you aware of any dog control regulations at beaches in 
your area?
369 96 14 4
Have you been provided with information regarding dogs 
and beach-nesting birds?
118 31 267 69
Have you observed any signs displaying dog leashing laws? 336 88 47 12
Have you seen any by-law enforcement officers at the 
beaches where you walk your dogs?
107 28 278 72
Are you aware that penalties apply for failing to comply 
with dog regulations?
361 94 22 6
Are there any designated off-leash areas for dogs in this 
beach area?*
136 58 100 42
*149 participants were “unsure” of whether there was any designated off-leash area and are not
included in these percentages.
D
o
w
n
lo
ad
ed
 B
y:
 [
De
ak
in
 U
ni
ve
rs
it
y]
 A
t:
 0
3:
58
 2
3 
Ap
ri
l 
20
10
98 K. J. H. Williams et al.
A standard linear regression model accounted for 45% of the variability in obligation
to leash (F 7, 359 = 43.91, p < .001; Table 3). The size and direction of relationships mea-
sured suggest that people are more likely to feel obliged to leash their dog on beaches if
they believe other people expect them to leash their dog, and if they believe their own dog
will have negative consequences (for birds or other people) if unleashed. People are less
likely to feel obliged to leash their dog if they strongly believe in the benefits of unleashed
exercise for dogs. Of these variables, beliefs about social norms for leashing are the most
important, as indicated by the squared semi-partial correlations.
A number of other factors correlate significantly with obligation to leash including
(a) beliefs about the importance of wildlife protection on beaches, (b) social norms
for unleashed exercise of dogs, and (c) beliefs about negative consequences of unleashed
dogs in general (Table 3). However, these factors did not contribute significantly to the
regression.
Discussion
The finding that 33% of participants felt strongly obliged to leash their dog on beaches is
somewhat higher than might be expected based on estimates of dogs observed to be
leashed during field studies (Weston & Maguire, 2008). Although leashing rates were not
quantified in this study, it is likely that some participants feel an obligation to leash their
dog on beaches but do not actually put this into practice. Personal norms do not always
translate into consistent behavior because external factors may prevent their expression
(Stern, 2000). Other possible explanations warrant consideration. For example, it is possi-
ble that some participants exaggerated their support for leashing to present themselves in a
positive light, or that some participants interpreted the question with regard to social
norms for leashing rather than personal expectations of themselves.
A number of attitudinal factors may discourage leashing of dogs. The first of these is
the value orientations of participants. Our findings suggest that, on average, both wildlife
protection and unleashed dog recreation on beaches are moderately important to dog owners.
This suggests that at least some dog owners see no conflict between these outcomes. Our
analysis suggests that dog owners’ intention to leash is better predicted by their support
for unleashed recreation than by their beliefs about wildlife protection. This suggests that
while wildlife protection is important to dog owners, greater importance is given to the
benefits of unleashed exercise for dogs.
A second barrier to compliance with leashing regulations concerns dog owners’
understanding of the impacts of dogs on beach-nesting birds. Although there was general
recognition that unleashed dogs may have a negative impact on beach-nesting birds, there
was poor understanding of specific dog behaviors that might threaten birds. Each of the
specific bird–dog interactions presented to participants (chasing, barking, 50 m, and 200 m
proximity) were considered by bird specialists to generally have negative impact for
beach-nesting birds. This is true even for the least proximate interaction (Page, Warriner,
Warriner, & Halbeisen, 1977; Rodgers & Smith, 1997; Yalden & Yalden, 1990), which
only 18% of participants considered to have a lasting negative consequence for birds. Less
than a third of participants reported they had been provided with information about the
threats that dogs pose to beach-nesting birds. It is possible that continued distribution of
well-targeted information may improve compliance in future.
A third obstacle to dog leashing concerns a general disbelief among dog owners’ that
their own dog might have a negative impact that they consider to be true of dogs in general.
This distinction between beliefs about general and personal impacts is consistent with
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findings about other environmental perceptions. For example, landholders considered soil
salinity to be a more significant problem on neighboring farms than on their own, even
where physical indicators suggested the impact was equivalent or greater (Vanclay & Cary,
1989; Wilkinson & Cary, 1993). Strong emotional bonds with dogs (Salmon & Salmon,
1983) may prevent dog owners from attributing negative behaviors to their own dogs.
Cognitive dissonance theory (Festinger, 1975) suggests people may create plausible but
untrue rationalizations for information that conflicts with a deeply held belief. This is
illustrated by comments made to the interviewer by several dog owners, who asserted that
their dog was different and “wouldn’t hurt a fly.”
The findings suggest some strategies to encourage leashing of dogs on beaches. The
strongest predictor of an obligation to leash was beliefs about social norms for leashing.
This suggests an important strategy for encouraging leashing of dogs on beaches is the
establishment or reinforcement of social norms; an example of such a change is evident
among many dog-walkers in Australia who now routinely collect feces left by their dogs.
McKenzie-Mohr (2000) notes that employing social norms can encourage behavior
change. This may be most effectively established through community-based approaches,
involving personal contacts preferably with other dog owners. Similarly, research on man-
aging depreciative behaviors in recreational settings advocates management of social
norms through modelling of desired behavior and clear communication of rules and
expectations (Knopf & Andereck, 2004).
Most communication efforts regarding dogs and beach-nesting birds already emphasize
that all dogs may be a threat to birds (Birds Australia, 2006), but there is a need for greater
innovation in communication to overcome emotional resistance to recognizing the threat
one’s own dog poses. A key to this may be pointing out the threat posed by behaviors that
most people would consider to be acceptable and typical of well-behaved dogs, such as a
dog merely running along the upper beach without visibly responding to birds. Similarly,
building on social norm approaches, communication should provide examples of “good
dog owners” who leash their dog on beaches or choose alternative locations for unleashed
dog exercise. Wherever possible, communication should be designed to appeal to the
value dog owners place on unleashed recreation for dogs (Schulz & Zelezny, 2000). The
benefits of unleashed recreation should be acknowledged, and alternative locations for
recreation should be provided and promoted.
Although awareness of external regulations was not a significant predictor of obligation
to leash, it is likely that contextual factors will continue to shape social norms for leashing
(Knopf & Andereck, 2004). Although most participants were aware of regulations and the
presence of penalties for breaches of these regulations, the lack of effective enforcement
of these regulations suggests that these external factors are currently quite weak. Stern (2000)
notes that behavior is best predicted by attitudes when associated contextual controls are
weak. Research on management of depreciative behavior suggests that direct contact with
relevant agency personnel is a very effective means of influencing behavior (Knopf &
Andereck, 2004). Strengthening these controls, particularly by providing effective enforce-
ment, is also likely to be effective in encouraging leashing of dogs on beaches.
Future applied research is warranted on the issue of promoting compliance with
leashing laws among dog owners. One interesting experimental study would involve
manipulating management efforts at different beaches, and measuring the resultant com-
pliance with leashing laws. It would be helpful to compare the utility of approaches such
as stronger enforcement, stronger communication of social norms (e.g., through on-site
role models), and provision of alternative off-leash recreation sites. Such a study would
enable beach managers to derive optimum strategies to improve compliance with leashing
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laws, thereby promoting the evolution of social norms, and maximizing the opportunity
for coexistence between dog walkers and beach-nesting birds.
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